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(18150 ABSTRACT 

sien Deep Computer Vision i capable of doing abject detection and Smaye 


slicatin task In age lassie tsk, he particular system reeves 
some input image and the system i aware of some predetermined set of 
‘enero abel There are sone fd set of etegony labels an the jb of 
Compe is fo lok at the pletre ard sign it a Raed extgory label 


Meeriexiew History Convolutional Neural Network (CNN) has gained wide popularity inthe ld 
oct SeManch 81 Of pater seg and shachine lating, In aur present werk, we have 
eiowed deve: 17Marc/01 Wy 2Ape 21 construe Cnvotonal Neural Nelwork (CNN) forthe ientfistion of 


‘Accepted 22 Api 


the presence of tantalum and nism Fragments in a High Eneopy Alloy 
blah: pi 2024 


(HEA) The sul showed 100% acuracy wl esting the ven data 


Cee i smenmmpantnsing Kenda Hh apy Aly Contin! Ne Nt: Machine 


pris Learn; Computer Vision 


1. INTRODUCTION, 


Visio the mnt important see tat an pene. day to cay te 


ism tinpnyapernpepenare sesamin people depend on vision for example identiving abject, picking abject 
navigation, rengnizing complex human emations and behaviours. Deep 


‘ompuie vision table fo solve exten ordinary comples tasks which were nat 
‘able tbe solved in the pat. Facial detection and recognition and detection 
‘ean example of deep computer vison. Figure 1 shows the vision ecting, 
into a deep neural network inthe for of tmnges or pines ce videus and the 
‘utp the btw the deption of «uma face [1-4 

The next thing should be  weeth arawelg to the question, how 
‘ompute proces an mage ora video ado do they proms pels coming 
frou thee? The nage are jist murbers and aldo the pila have sme 
sumer alien. So eu 


se ci be represented by a v0 dnentonal 


mati consisting of numbers, Le'sunderstand this with an example shown is 


DisGoVERY Figure 2 which showa that output varabe thes aclu label andl can proce 


probably of belonging oa particular clas, 
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Fig image Classification 


In order to properly clay she image our pipeline must comely tell about wha isthe unique about the partial picture 
Conlon Neural Nestor (CAIN) Binds application nthe manufacturing ad material selenee domain. Le etl] prose 
5 CNN model for fault dlagrosis ad classcation i dhe manulacturing procs of semi-conductrs, Weimer eta. 6 deignest 
deep cotati neal setwork architecture for aulomated fete eaeation in intial pplication. See o al (7 ed 
‘CNN model foe the detection of in ait prong deft in later powder bed fusion adive manufacturing. The results shoe 
‘hot the CNN architecture improved the lasiication acaracy and overall exit of the degre sytem. 

Tn aur present work we have designed the CNN arthiteure fo detecting the trace of taains and niciat in the 
nicotine of high entropy allay (HEA). ln 18S, Yoho a 8 firslydcoveel the high entropy lays and in 2004 Cant et 
9] evi high entopy ally ab 2 mul-cumponent system. HEAS are generally advaned alloys and novel alloys which are 
fest 5-35 wher all he elements behave as principal elements. In comparison to thi conventional alloy they posses 
superior propertis like high wea, cprsion resistance high thermal salty and high strength. Zhang eal. [101] sted down 
the vations parameters forthe preter for abicaton of HEA which are show nthe below equations 
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1785 A © 
ay w 
a a) 
EAS nd aplston in vars nde emp, barns ane and miler per plan ida 12 
14), HEAG art li wed an filler mail for sling prone [5| Cela ol [16] ced cok the eng and 


charaderzaton of HEAS fram AICEF&CON: System for Miltary Applications. It was observed that at the mele state, the 
_mcronructure of HEAS have frozen appearance a shown in the Figure 3 


Fip3. Appesrance ef fosen microstructure 


2. MATERIALS AND METHODS 
CGeants eta. [17] fabricated bio compatible FeTaNDTIZeMo HEAS. In our study we have used microstructure data fom thle 
seaearch, The obiined sleostrartire is han in the Figure dan, 


Fig Undialved Ta and Nb fragment in the FeTaNBTiZeM ally 17. 


‘Daa collection i the proces of athiring and measuring information from eno diflren sonnet order owe he dala 
sve eolet to develop practi atiicial nlligence (AI) and machine leaning soations it must be called and toed i a way 
‘hot makes sense forthe business problem a hin, Sines we had shortage of mages, so We fst id Image Augmentation, 

Image dats aupmentation use fo expand the rasnng dataset in oner to improve the performance and abst ofthe ml to 
peter Image data augmentation i supports in dhe Kera dep karnng Mbrary via the Image Data Generator das. So input 
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dts consists of two imagen. As we know that we can trun our deep neural network with only fou mages Because that woul 
‘sult in over-iting of model. Overt a model basicaly means that our model wil give best sere on taining data but not on 
esting oe validation data o the dats that thas aot cen before. So such an avert model il be af no we to ala ou model 
stletively we will ake more mages with the help of these input images: We will achieve this by Image Augmentation 


ig5Llsolved anal fragt in the FeTaNTWZM lioy 


‘Weean ue luge Data Gonecato cls to achieve this. Fs we will make ojec ofthis cla. Aer that we wll provide some 
parameters shat are sell dhe factustions ur fatare dt we want to provide the ine ke famsinousineny, wit sie 
ang eight shit range ete aa we ean erate over the directory where the images are hep ny providing the pth in de 
fancion. la this way, we can generate numerous data In this project, we have generated appeonimatly 3000 images foe each 
sage, We crated two datasets forthe raising an teting purpose Python programming was wed fr development of the code 
equine for cnstrcting the Convolutional Newral Network arcitcture. A Canvoltional Neural Network (CanwNeCNN) i 2 
exp Leaming algorithm which can take im an input image, amiga importance (kare weights and biases) to various 
sspectlaboets i the image and be able to diferente one from the other. The peprocesing eure in a ConwNet mach 
lower as compan to ther clasiication algorithms Whilen primitive methods Stes ae hand-nginccred, with enough traning, 
(ConvNets have the ability to ean thee fer characteistic, 


3. RESULTS AND DISCUSSIONS 


‘The augmented image ofthe microstructures shown inthe igure 


Fig Augmented mages of the mserontactre 


Models compile ith lowe-Binary cos entropy and metricsaceuracy an optimizer adam. To prevent model fom Over 
‘ag, carly stopping and model checkpoints are wie so at prevent model from over taining, Ealy Stopping is baealy = 
roca in which model is supped tesning when it dese’ undergo ony improvement. Ths parameter is provided in sadly 
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“sopping wile making is 


iene: Merc and ode ae alo provid ws parinoier fo lea 


st. Suppose metrics is value accursey and mode i masimum, so when the model will not show any 
inapeovement(lnererent in valu acute} i wil wal il the patience practi and afer that wil stp. The els wine quile 
sateactory when ws ined ou nde again unlabeled agen 

As we can seein thi Figure 7, during prictin, almost every actual value matched with predicted value so our model as 


pap i Figure show the changes in mets while tring. As we can ee, nade aia ysting lower othe epoch 


nie ata 


4, CONCLUSION 


Ie an be concluded shat the current research is basically about image provasngand clasieaton in which we Bt collected data 
eta ata of dat, we did dats agora 


on ta tain ur deep leg tel fer that we implemented out model 


shite and canal 


i done, After raining, the resale ae shown. It is obuerve that the priced value alee wilh the 
‘etal ale esling 10 
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